Affective neuroscience research has revealed that reward contains separable components of 'liking', 'wanting', and learning. Here we focus on current 'liking' and 'wanting' findings and applications to clinical disorders. 'Liking' is the hedonic impact derived from a pleasant experience, and is amplified by opioid and related signals in discrete sites located in limbic-related brain areas. 'Wanting' refers to incentive salience, a motivation process for reward, and is mediated by larger systems involving mesocorticolimbic dopamine. Deficits in incentive salience may contribute to avolitional features of depression and related disorders, whereas deficits in hedonic impact may produce true anhedonia. Excesses in incentive salience, on the other hand, can lead to addiction, especially when narrowly focused on a particular target. Finally, a fearful form of motivational salience may even contribute to some paranoia symptoms of schizophrenia and related disorders.
Introduction
A fundamental question in affective neuroscience is how reward is generated in the brain. Answers may provide valuable insight not only into normal reward experiences, but also into how dysfunction in reward mechanisms contributes to neuropsychological disorders such as drug and behavioral addictions, major depressive disorder (MDD), Parkinson's disease (PD), and schizophrenia. Reward contains major components of 'liking' (hedonic pleasure), 'wanting' (incentive salience or motivation), and learning, and we will focus here especially on relations between 'liking' and 'wanting'. Research has indicated these two components are dissociable, and mediated by separable neural substrates. Here, we consider these components, and their application to reward dysfunctions.
'Liking' and 'wanting' as separate aspects of reward
In ordinary experience, 'liking' and 'wanting' seem conjoined. For example, we eat cake because we enjoy it, and often eat more than intended if the cake tastes good. However, brain processes underlying liking and wanting can sometimes cause these components to diverge in certain circumstances.
'Liking' (in quote marks) refers to the hedonic impact derived from a stimulus (which can be conscious or unconscious) [1, 2] . Consciously, it corresponds to subjectively experienced pleasure commonly denoted by liking (without quote marks). An objective form of 'liking' reaction has been measured in affective neuroscience studies of rodents using the taste reactivity (TR) test based on hedonic facial expressions to taste, first developed in human infants by Steiner [3] and later adapted for rats by Grill and Norgren [4] . The taste-elicited orofacial reactions are homologous across many species, including rodents, apes, and humans [3, 5] . For example, sweetness causes positive, appetitive orofacial reactions (e.g. tongue protrusions), which represent a 'liked' tastant. Alternatively, bitterness elicits aversive, negative orofacial reactions (e.g. gapes) and reflects 'disgust' (Figure 1a) . Importantly, 'liking' can be distinguished from the sensory properties of a stimulus, such as sweetness. For example, when a sweet food that was once 'liked' is now disliked after being paired with visceral illness -a phenomenon known as conditioned taste aversion (CTA) [6] [7] [8] [9] . Similarly, physiological states may shift hedonic tone, called alliesthesia [10] , in which food may become more 'liked' when one is hungry [10] or even tasty chocolate can become less 'liked' when satiated [11] .
'Wanting', or incentive salience, refers to attentiongrabbing and motivational features of rewards and their learned cues [12] . Reward cues have the ability to often trigger bursts of reward-seeking motivation [13, 14 ] , and the cue itself becomes attractive as a 'motivational magnet'. Cue 'wanting' can be experimentally tested using the Pavlovian autoshaping or sign-tracking test [15, 16] , or in conditioned reinforcement tests where 
